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& # m m. & - m t # ® (data recovery)^*!^ 

& ^ # : ^ - & it #§ * ft # & & j£ #] ^ to (control 
word) ■ ^#Jffi*tetttt#.*ia**--*#ia*!^ft'tt 

>!& #J « # • 



^X-^M-i- Method for Data Recovery with Lower Sampling 

Frequency and Related Apparatus) 



A method and related apparatus for recovering 
a digital data from an input data, which 
represents the digital data with amplitudes 
corresponding to a plurality of. data periods. The 
method comprises: calculating a plurality of 
control words within a sampling period 
respectively for estimating a phase difference 
between the sampling period and a data period; and 
recovering the digital data according to the 
amplitude of the input data corresponding to the 
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^SL^H^i^r (%t a n*-&t& ■ Method for Data Recovery with Lower Sampling 
Frequency and Related Apparatus) 



sampling period and the control words. Wherein 
the plurality of control words within a sampling 
period make a sanipl ing frequency corresponding to 
the sampling period lower than a. frequency of the 
data period. 
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i « &WtLW (2) 

(modulation)^ # £. ft «. t* ' J£ ^ - t b£ /m 1 2 > #. <ft 
illt^titf If 14- f # *. 1 2* #' it « ffl -ft & 

@ £ & t *f it M ' £-t&m.mnM#r-&4L%fti* + 

• ^ - t # #j ^ - # 

1 1 - 1 2 - 1 3^ * b$ *j ; >g 4& m ft 1 0>k it # Bf £.] # sfc ^ #. ft 

&7nB$%]nM&i&tiLtm - * m * «, ♦ a* » 1 1 • # & 

tflftlOtt&*04&ftA;^#i|*4fc^LO' Sfc^^^t-fitir-iN-t^ 
^ltcDIj^^^ 1° ffc 1 2 ' Hi ft 1 0# & 4fe ft to ft 

A^#^^l^-L0' *fc b£ » t26^*hit^LitD2^jf^^to>% 1° 
m T b^f jfe 1 6 • M & m ft 10^3fe^*«*«-4&^*^<t#- 
LO' *c t6ti| 4:^4 it D6t f ^ 0- l») 3£ • * 4& ffl ft 

1 O^t af- .st 1 8#j at ft ^ ft ' *t *o Bf .si t M & ft D 

0« it & - • se, & ^ # b$- 1 2 ' £ m ft 1 0$*. jfe SA & 
^3fcft#A**^**ttolfil4 144-4fc7ttti*3^7 ° 

m ft "^r « > * * * n m & t # m. • 4t « * t& » & 

^*ife,^Jitf^-i±j^^^#^^^^mft ' Ji * & ^ t 

#B^^» is]S'^iam^M,t ' *&mft ' * 

# ^ IT # 8$ JUL • -k° it - ' **>«4fe«lfttjE-*t**dJ 

tt t # • tt*a&i t ttoit* ° *t #■ 4r « — ° ■ ■=■ 
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5--%W3LW (3) 

2 0«t^r-^ULg 2 2* Jl If # H 
(inter polator)24* ^ ^ it tf # ^ /t 26a A.f #f 28- 
28- i?^t#EMl€sft-2 0£3t>fe;&i#'tJ& » it >^ fR. tt 16 
( it * * ^ tR tt 1 0) -fr jfc « & H 2 2# Jfc #. ■ & & « 

It W (discrete time)#3t&mtt23; rfn # ii 1 8<# 
m « # ' JW * * 4fc a* J& 1 8#- 5t • tfe 3*. & b£ ft 1 8it ♦ 
**fr;s.mftl6(*p'>S*fe*iSfclO) 1 1 ^ f *f f ^ ^ (a 

8 2 4a*»*rti«i^^ 1 *ilS^lfr^«l* 1 6t 4e # M f 
# b£ ft # #l if ' Jfc*frasA*frHitfl'tt25- A £r A1K tt 1 6 
0 41.* & # It £ til 2 5M.I&^^^in^^^^t#B^§l|f] 

( W £ tt |£ ii i& 3& fi ) ittt*lfrJli*ltt2 5+4*f»I>S*. 

& m %L 25tf) ft Ml t\ % n 24' # j* & ffl ?t (control word) 
3 031 4£ *J * j*j J: 6*y tt * : 42 *l 3= it 3 0*. & m A A is. *J ^ 
tg f t & it 2 6#l^$r£ m 3£ 2 54Lia^ (feedback)^ # - 

5. ^ f ^ # # EMI € SS- 20jl ^ # *f ' tfit - ^ > 4F" 
I =. • ffl^.^^#E7«.«^2 0it^8f^^ijU3m5S:4La*.^B^ 

a m ft 1 6^ « 4^ .tt 12° is. it *» 

f ® ^T 'tt^^^I > t # EJ «. « & 2 OjSfr ^ & % t # Bf ft 1 2 
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60 If >7l T • **fr^m*16+A#®«.iB**»*ttit<ttTl 




# o ^ m ft 1 66«i & ^ £ M t *P « £ & * - *» IB =. 
t #r ^ » ^^t^^#8^J^18^*^.it#it^S^^ Tps 

60 3M£ is. #§ (&#i&4LSi&#^ & l/Tps) ; 3- & it #1 

1N- j& ^ ft tal - ta2# # ^ 5»J • £ Jfc #. b£ j& 1 860 * # ft #J 
T ' 3M£.H 2 >^ ^ ^ tn 5fe 16^t^^^t1flt 23- *u ® 
=. t a # 4 f 1 & & £ * ft #r * * 60 * ft b$ Pel «, ft - & 
t # © 41 « sfc- 2 0>£ % % ft JSk \2®l & $- % ' ^ & of jgg. 1 8-& 
^-r^t#8f^l2fi]# • »*j f*3 £ tf # H 2 460 3ft & » «. ^ » 

ifr*£mft2 3$^ftJ:.fti3 41i?,^ifctftft25; tft ^ 4 m t 25 

j*^IB^t«#jLA«tlA5f-^lfflft/^*^60^1tt.Bfp.ltR l 
ft • *fr >£ & #T A tfl, ft 2 560 4- « m & Bf Pal ft ( b^ ft 1 1 - t 2 

# # ) e,M^t#B^^i2isj^-»^j^^rtbmft25't^'t 

3S-2 8li^#^^« 1 ^^r^mftl6t60tt^f L # (*»«- + 

^.^^ ) • 



^T#**.*mft2.3jt*SEJ«.ilJ*friBmft25' i*J Ml 1 t 
* E 2 4^^*1 ffl ft *J ? /b 30* ^ ' *. ft *J « J: tf * 60 

f -J ^ to ; £- ft *j * it ffl * te : tt tf- A «. it #9 II & & 
t 44 it #§ W 60 4a to M. ( # 5t -fc. *t A Pal J: ) • 0. m If ft EJ 
^1^5S-2 0#^^#^*-60t#Bf^l2' 4a ft * -J ^ it ft % 9 4- 
7t 2 6^ m & *'J ffl tt- A tit ft 2 560 3g ^ il J-X *3 to t£ J: ^ »J 
(phase error de t e c t i on )A ^ ^ (OSR ad j us tmen t )^ ft 
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3. > *W«L« (5) 

tf %l #. b£ jft 1 8& t 44 JJ6. 1 2M M it M ft # ft -fit J: » J£ 41 # 

^ & £° ' • & *J ^ it ft # # it 2 6ft # # & 

* - t @ i t ^ * ; *l ^ it n pi SKA *fr of .ft tal# 4c #. 

it #§ ' m % ft t* 4c «. it #1 & .ft t l^L t 44 it Ml . W # 

ft ft. Ml • is} S ' & ^ it mp2ffi ft * 8f .st ta24L 9t & it #1 
& b£ .?£ t2^L if 44 *t # * to £ : ^ .si ta4 • £ # ii 

A4c4fcit#!tt*44it'*B*B**t3ttfr*|-it*! ' & #J ^ it 
mp4£. ffl * 1 1 b£ A ta44i 4c * it *i M » t3^ if 44 it & W 

# 4i ^ J: • t 

J*J J: f t * SS 2 4^5t 4c 4f- & « ^ it ft * * it 2 6ft % ^ *£ #J 

^ it & ' 3&j&aft£#j^;£&4c#mft2 3ft#ifc^ifefftft 
2 5 • fr\ ' * ^ Bf .si t a 16*1 M ^ it mpl*. ft % iB b£ 

.Si t lf$ & ib m ft 2 & ^ 4H « ' -T fl! T ?»J # 4ti ft 

* t jw-ft *3&itJfH.ft2 5^J$.si tl^_ & ft ; *H'J 

^^-^t&^^^i&Jfc. (weighting function)' * *» tfc * 
sinci^^c ( t I ^ sine oo «*o ) # ; *<gij >ft ^ 4c #. m 
ft 2 3*. & tf* 4& tS : • N 1 " N2Jb i£ # # ^ Jfc ' ^ £ ^ 
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j i * (6) 

(summation)^ JiTPR - & 6] i$ Hi • ^ ifc 1ft 2 5^af.ii tl 

» * n t m t 23-& Bf s tai^^L ( *p $l ±. fa ft 

wOnpi> - ^ _L ifr #. 1ft 3£ 2 3-k Bf ,f£ ta2^_ ( Bp x<toi+7j»)) ^. _h 
^ . wOnpl-7-jw) »An_t#.^«ift23^B^iSta34L'tt ( Ep *i+2.r ps ) 

1 ) $L X M ft *mpl-2.Tps) ^^^ft#fltj# " I*) S ' m JL & #J 

! t tam ^ ta2 ^ mplgk mp2 ' $fc&£A$Nifctft^ 2 5^l e# 
t2^te • _L i& tt 3" ' ^^tt#H 243fc&&$c4£mM; 

2 3#ifc3&iii1ft^25- 

jLi£tt1f^&#r^^&to , ts§-&f l 3l ' jfe #"J ffi *t -fit « 
S ^ « & -ft - tSfc t f $L & *p e> ^ - 5t tt tit ^ m £ a* ^ Bf H 
ffa*tti&Ji!$#fc* ° «8 fl& ' • * — 4)8 9t 

it #i t ^ tt t — n & m 7t ' ^sf'j^icx^ffii# 

1 1 - ^ # it JR & ft & i£ ^ t 58. M ffl tt 4a to H. ' it ft -ft * 

- 3*. #. m m j€ at tt 8* ra Tp s<& ^ * tt - ^ *f- it m & & tt 

ffl T0£a ( i& 4a * ) • ^ 3pt * it *l Tpstb - W # it JH] TO* tt 

j 

* ' - ^^^it^^^t^*h^^ — -iB^-httlf^l-itgJl » ift 

--©^^J^it^lfe^ftifc^rdltH.^ 2 5*f A - If it m $k 
fi ' i£*tettJfctiLia»t'#lfttt*^W#ia*l2L*r*f-i&tt 
& *j ^ 7t ' • & £j i* ts. ' : _l i& tt -if x t ' s *» & #r t" tt « 

J: tf * S 24& *£^±&^ij&ibtft§£ 2 5t^m#-t#it^ 
^ t ^ t is El f ib • 

; s ^ -L i^ tt 0 . ' i j» ft 1 1 ^ t iin * ^ f ^ 
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t « tlA t2M ' t # b£ J* e M & j& - 43 it m 6b ft 4b ' 

m ft 1 0# & ^ & * * £ ^ -t fh • 3. ffc * ^ * 

tfl. ft ^ * Bw-t- it ^ t # it m n m m * f d • 

Nyquist^S ( & # ^ & £ a£ ) »#l&A-«lftW*.*t 
0f it! t tut » ^^/9rffl6d«^5.^-S-A^««lft«3t^ 
j*5 >f£ • *i©E9^7F > 3£ ^ fN£p-ft^Nyquist;t3£#f^/1'J#j 
ft -(& * * ^ ' % h ^ fc&] ft • *p *» *b ' ^ f& M 

m _l • f a * ^ t # it xn n M & * f d • £ f ft 

* t • *.-*g^*t*B^«L*E*l^*. *.* * # ^ * A ^ t 
it*!«-iA4L#*fd; @G9t#^^fps:&>ft£f^ft#rt 

i^^#^ffl6^^#.^^ • & ft ' #Jfe*St&.*lft + rt£iE. 
***fcEJftiiJ*&ibfR.ft ' Nyquist^l S 4l 

#t * f N*p ' *%&ifc%ftm.%iMM2-m & f d • *. # a £ *p 

#»J ■« ifcb £ as ' f t^ftfl f s ( M M ^ 

& it *i £ Ts = l/ f s) ta. ^ ^ ^ ^ f $ f cUl fal • Bt l& JL 
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ff % m to 4 6ft 1Sl%-%~ & M^7tt\%%-7l 50A^ - £ — 
£ *] ^ it ft & it 5 0 B » f # : 4tA«ft 3 

^ S. t 34 EJ 41 * * 4 > * 3* & H 4 2^^^.#^^^Bf 
ffl & ffl. ft 4 3 ; i H t g 42W It t i * IJ t H t ^ t 38 

« *l • #T*.*-rtJfc*|-#B 44AA £ — ft jt ft % n 44B& 

^a#:^am^43'.^^j^^#ftil^^^'fgi^Jft#^^ 

# * » ##tif #tt^ic 54- flf ft«f*ic 54t« 
^J£-ftJ:ft#li 44AA % — ft J: f t * S 44Bft * 4 * ft 





* £ £ $r ib 


ffL 


ft 


45°ai£:^ibfflft45> f % & 4 8$fc 
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* if ib * 
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it 3 6t « « # *. ft- % m 7 • 




a _L ^ # 
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EJ 41 € ^ 4 0# i # ^ 3fc & m to ^ % 




# © % 






7b A 


ft £ f t % tt 
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IT & • iUfttt ' ft M: f t * 


B 2 %r - m 






#1 Tpst •t-^.^-^l^^J^it 30& ft 




ib m ft 25t 
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- -f® t 34 it #1 ft ft % #. « • # B £ t 




& <iB ft tf 
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m -ife # - m «. it #i Ts+ ^ #j «. 




« * J§J 4£ *I 




it 


. a ft * &r ib m ft 4 5 1 «■ A *! *t « * 



34 it #i #J & & t* 8 ^iif^f^^m^ ' f t % & to 4 6 
#J^ic ft #-?-it 5 0 A& # ~ & f'J ^ it f t # it 50B 
^'J^te&^ibmft 45# m.i£fr&>L%-&*}^7t 
A 9 — IS *J * it 52B° m - * & it US Tst g - ft J: ft 
* H 44A^T ft 44t £ - & #J * 52A£ ± 4fr ib « ft 4 5# A - t 
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*ti&Jt!Iti2&fi*j*tii : % ~ ft M. tf £ 4 4BA4 4a 4dt % — & 
W ^ tL 52B*££^fBfH,f£ 4 5ff- i& 3 -*44it*ittife#4ft 
ti • ti^f ^tt^^t 54^.f t^S • tf * 3S 4 4«t ft 

#'J ffl j% >f@ & #J ^ 9t ift - m & & it JUi tff^tU^ilflt 4 

it 5 0 AH ^ ^ ^ f'J ^ 7t ft # -f- x, 50Btf#^^J^it^^-^# 



I 



3* • ® & ^ # ® i ^ If 44 0 41 f i& 4 Oil # m W 4- 

( Jl B — * -H. ) ft ' #^fc^f #B$Jfe 12( f 

TO) ah m % *t 4t * 44 ^ ^ If 44 1 0 ; n t A Me. ^ aft. ^ 
& #r s< m sfe 3 6 • & # 5f j& 1 2^r # *»j # # if >x t • 

iStl«l##*fr^mSt36*t«.fl&A^.«i.4jtt»lft43- ffl^t^P 
a£XII!A5r*f**3t4fc*lSfc4 3ifJ&4*«^#it*I ( ^ b£ 
» t s 1 * t s 2 - 1 1 s 3^ $ ) •:##fl&/*f1**ift 
ft ' **"flt**^*386(i*ft*^ f s-T * ^ t 44 Bf ' jft 12 
«■ A ^ m * f d » BA-«*.«.it*! Ts# af pjj £ # A ^ - 

* * 44 *a an to# b} Tai -fe & ; & ^ at ^-mnLtkm.to + tt 
m s. m. i§ •- « : # t # m. m • » # a £ ^ ^ 
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*l m t & it to H # *a -ft j: ( # a -t *t it isq £ ) - ^ a 

* t m * ' st m ^ b^ j& t s i# ft #. it & • # "fl t ^ ft # 

i& la . 4 6-f ft * A * - i£ *J ^ it m 1 aH % ~ & #J ^ it m 1 b » 
&\ m * ft ft n ft & it to * 8f .Ife 1 1 - 1 24L t *t #1 B3 # *8 4fc 
J* - iR^g-iStJ^itmla' g - f*3 £ f t # H 44 ASt f& ft # 
ifc $w ifc tH. ft 4 5£ Bf .Sfe. t 1# ft & #. tit : *n g — ft £ f t # H 
44B*J & » 4dt — IS #J ^ ^ m 1 b& ft % & ft ifc m ft 4 5^ b£ & 
1 2# ft # & ti* • " ra 3£ > *h M & t s 2# ft & it to » JW * 

% - ^ 7t in2a^ g ~ *»J ^ it m2b& ^ #J tf i£ ft it 

to & 1 3 > 1 4*. if ** it ffl 4i to J: - £J T Bf.fi t s 54^ 

ft # it to • & — 4£#J^7tm5aSlg — i£ 4= it m 5 b 

^■*J-f*tt«ft^it*i'^a^* t 8 > t m 4£ * 'J it to ffl # ti to 
il : >£. a* .sfc t s ft & it #§ t ' g--^f-J^itni6a^g — 4S 
*-J^7cm6bI'J^*t«ft«.it*!#|H^»t9- 1 1 0^ ^ «E PI it & 
fel # *i to £ - & it ^ & %L % 1® & PI ^ ?l m5b * m 6 a" 5 ]" ffi 
^tt^ibtfl.ft4 5#mBflfe 1 94^ ft ^ jft tit ; & <*J tS- «, • ^4 
m ft 45^. of ,?i t9# ft^*tSJfe*g — ft if ft # H 44B^l # 
i£ #■] ^ it m5b# di — ft#*t #8 44A#. & 4£ *J ^ 

it m6a# itJ • & ifcb 4t 'ft >X T ' W 44 «. % it 54^. it & ^ 

- #1 « if tf # 83 * 4£ ^ ^ ft £ ft * ^ 4 4 > a # $'J It iti m 
ft 4 5* 26 ^ a?- u 1 9^ ft ^ 4ft. tft • * 4dt # B ^ ^ - ft it ^ 

t st it ^ ^ it m & * j ^ it ' it « ft ^ ft # s tn & m m 

-iS^J^itffift#.fflft4 3^^J:ft*dJ^ibffl.ft 4 5jTt it 





* 15 I 



i > (12) 

0. & * # m t # /8 T^i^i^t^t 38- ^^.^ 

Nyquist^S (^Bra*iL*Mtft , W) ' ^ J» JE. «. tit 

Jfr44U&#ifr#.mtt4 3^ftJ:tt#iB^ifcmtt45« E 3£ 

* :*l #. & j& 3 8-r^t-^#ia^ ttii^ii-i^ t # 

it #j ; ^ra^|r-|i.ti|«it » # a ^ *P « «. it 48 & #J ^ 

it £ tt * «■ A ^ « it m m & *t 4a t # ^ & t - & a m 

tt4 5#>&^4&+s°:fr@^t/ 3 fr^ » &3?-f*3iltt#li 
44A- K ~ ft £ 1 1 * H 44B^ *Jth*it&^^j&W»fta*M 

1 2m & ' 3tj|&iL^^>ft;&^/vmtt3 6t#j£ttot# • 

IT # € 48 ' ;ftjt&jS£ffiB$£^mtt3 6t<#£fctet#T • 3. 

ifr%-n&t\%n 44A^ 9 — fti Ml tf # 33 44B^ # - ft i£ 

#ib^r£tjm^^^^ ' *r a & £, & & *p r • ^ # tt * A 

m 4 52t ^ ^ 1 1 - t 2^ # it & ^ >& ^ ft tit ' M 

T(A)= ^Z(tsl-nTs)W{mia+nTs) ( i(, 1 ) 




Y(t2) = - n Ts) ■ W{m\b +n-Ts) 



~ ( * 2) . 

& t ^ 4t 36r A m tt 4 5^5l Bf » t 14l & ^ 4& ts ; r<n> 

ft A 8t dJ m tt 4 5£. u$- tt t i6i M ft tit • w I'J ^ * - ^ 

^ ft £ (weight ing function); I'J ^ ^ H t t t 

4 3:*l it # ft tit ; N 1 * N2^i§#^^tt ' * 
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i > &ViifL*R (13) 

(summation)^ iTft • * (^,1) *° ' $a ifa ffl. .ft 45>& Bf 
ft 1 14^ >& ^ #. ts » 2'J ffi g - ^ #J ^ 7t m 1 a ( ® % itb & ffl 

^ 7t & ft & # f t f$ ft t S 1*- 5*. it #J & -ft t It 44 it & fal 
#J *I #L ) »*^&mSfc4 3£.B£»tsl4L'fiSL(Pp ) HI. 

_L *7 ^ ^ifl) - _L $t #. in 2 3^t .fi t s 4SL ( *p ^(&i+7i) 
) & _L *f # if^^-r,) > ;fa_tJfM£mM;2 3-kB£ft ts3^ 46. ( *p 

*i*i+2.7i) ) $i _L ^ # ^(^-2.^)^ ^ tf ^- * # ° ^ ^ — f*3 
£ tt # 8 4 4 A Bp JSfe u ( ^ 1) i tf # itj m t 4 5^fe ft tl« 

& ^ & • m 3 ' B$- ft tsl4L^.#.it^H-Bfft t 24L 44 it 

ft fal 6^ Hl Ml A « « ~ IS #J ^ /t m 1 b& % ft ' it % — J*3 H 
ft * H 44B^T * ( A 2) #. ft # *fr ilS fH ft 4 5^t b£ ft t2^ K 
*«;*^.*(^,2) t # m A & # ~ iS. M ^ 7t m 1 b*- 4E 
*J • * ( it 1) * (3£2)-r^'*4*-fcIsj-$L43Lit#l+/9f 
41- f 'I # i3j 4H j£ *J ^ 7C » £ - - % — « J: f t % H «t M M *fc 

+ #ib*frifemft4 5*fi&:**tf$fil4itft^ife*f***S • it #. 
- *. ' ^ f£ #. ffl ft 4 34t A ^ 44 b^ JUL 1 2JSJ ^ • is. % - n 
£ % t * S 44A> 9 — « J: ft * 8 44Bft ^A^^^rfJfflft45 
e,.mi&^t#B^^i2)5j#(ft^^ffl^) ; # £b ut ft 
45» *44«*4 8ftl&t*ih#**fc;8fr*fr>^mft3 6ttt*t<tfc 
t 44 • -L i& ft SI £t M ft tsl^.* it ft ' A «i- 
* ' S^&#*AI&4a$*4**^;^*te*#itft+"tt# 
#J&SfriIiffl.ft4L&^4&ta ' 4t^ifc^#^i^° 

• *#W^ajftfefl«r***#*.*4.*t*tR.ft43(ifc3pt 
*mft43*L«l»Hfe»rti*t^) '^M*_Li^.^ft#i§^'€ 



1 
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(14) 

A ft & * *b tf * ib & A 1ft Jfc 4 5*f jfc ** 4- t *t it ft ^ & ^ * 
ti ° 

.4H fl& f 4L ' * # afl & -fc. # ^ Nyquist^: J£ #j 'If >X T • 
^S*b^^#^#f^4&5-t^i&ft^^^^^T » 

#. it ft /9f * 'A *J # ^ it # t ft i& ft • ^#l-^#.itft^^. 
it m & ft! ^ 7t ' «tlfetf-*lfc*&Alfl*^i6^4l.*t3pt*iift 
4L jfe ^ 4ft tS • ft M *b ' S*»4t*«^-?t^itftt#*t- 

& *J it ' ifc«Jfe^tt^«Litftt*h**&ib«Hlfe#A-!f 

& % ' l& « « 4L • % B £ & % & 

*x it to i§ If H j& ^ jjl . E^^rft^f^A^^tml 

& # ffi it ft. € si- #t & it. #i ^ A m.n • n ^ - # *b ' 

* t # © 41 # -If ^ T ' & &*R&ftZ-m&4L&Mfri& ' * 

a _L fiff i& & % % W %L & f W ' # a ^ t tf 

-I- *>J & ffl /9f #fc ^ # ft 4t : * # ' II4i^ B U *'J • « 
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m A ffi * W : 

go 

& B$ Wl ° 



S »U ^ t t flfl : 



lOf * fft 

3 8 * & uf- J3& 

4 2 St & g 

44A % — H t\ % ^ 

45 ^ ib m t 

48 * # * ft 

50B % ~ 4SE *J 4= to ft * * 

5 2 A $ — & #J ^ it 
5 4 f # m. m it 

f c - f N * f s * f d - f ps 



3 6 4 ^mft 

40 ^#a^^t#EJ4l.€^ 

4 3 ?t & 1ft Sfe 

44B ^ — f*j J; 1 t % m 
4 6 i f % m ft 

50A - HN * /t-ff "* # it 
it 

52B % ~ ^ it 

BW « ^ 




IB s£ 8 -¥■#.<¥! «L 
Ts 

t o t m- m. m 




-tl^ttf # ; m t ** & - t *f * m & \ 
£i n m n t # it #j * & ^ .a tit & £ & Hl f 44 ; 

« 2r & ^ # : 

t^-^^tt^^ftia^ » 

3*-*-*ftit»-+th#i2!?-#Atttt*l*ifc 
(control word) » 

*l # « t # it JO] ^ fa £ : A 

«. ts & <t t *4 > 

* t tmti$#^^^^A«if ^ m * #j it it 

1$ . #-ftftia*it^rtt*dj^.*t^B*hiS6*ife*i^7t ' 

i*3cft##4f«>fe;^i*t*4B£j|&##ii£ • 

2. *t1**«J£lII*l*4L3F*'* + *^*l**4* 

.tt^^m*#A-s-*.ftit*i^.it^ft«fl&th*iti*. - 

3. *» * tfr * #'J J£ ffl # 1^4L^r^ . ^ttJtAtllA 
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-IL^I ffl t*^ (Digital Versatile Disc)4*#f^Jp<.*. 
* *f • 

(weigh ting )j*3 4t#j2r;£;fe#:l£?£ & 4£ #J ^ tg & i£ ^ 
- # M & Hl 't m- '> t*$k&.1tft4k&- 1 itft*%'BkmiP ' 

tlf#iifttl-*t^^f#i|^ • fl& ts *fr ^ tfi «; -ft 

^ * 'J ^ it (control word) ; 
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«4fc^mft#i&4-if# 5 l-ia*I*.&.*&4fetS ' E7 & i* & 4fc ST 

7 . *> • * it # % m % m it ft s € n- ' £ t t* «e #j 
A * • 

8. t # * *'J £ ■ * 6^ ^ # # E7 41 * * £ ft M Jfl * — . 
& £l £ ffl it & (Digital Versatile Disc)^ • 

9. *»ttt*tfJ&B*6*^5rttB&CJl'*'i'tfctl-* 
4H ft. #. #J ffi S E7 41 iB #. ¥j *t to t # > f£ it f£ 4£ *j ^ it • 

10. t 4?- *>J & ® g 6* If © t IS- ' * tl^^i 
f t * H (weigh ting )^4#^^^^.#:^^^4L^ 
*J * it ^ t£ 4fr >^ m 3£ «■ A 4- #. it 38 ^ >& ^ a tit tf % ifc t£ 
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y i x i x i x i x i x o x o x o x i x i )( i x o 
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— 1 1 1 — H 1 


IT 




H 1 1 H 

t3 t6 

D2 


' 1 1 
t8 

D6 


t9 - 

D8 



TO-t— 1 
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nnnnnnnnnnnn 
ii ii ii ii ii ii ii ii ii ii ii ii 

j i ii ii ii ii ii ii ii ii it ii ii 

I I I I I I I I I I I I 

tl t2 13 t4 t5 t6 t7 t8 t9 tlO til tl2 



25 
23 



t 



ta2 ta4 
( ( 




A 



ex' 
i 



Jr 



tal2 tal4 tal6 ^"LO 



tal » ta3 ' ta5 ta7 ta9 tall ttal3ttal5*tal7 
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Tps- 
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i i i i i i i i 



i i 



i i 



mp2 



mp4— If 

im£3fi — h 



H — H 



mpl h-H 



Imp 1|4 — if 
mp!3 



H h 



rhpl 1! — H 



tl t2 t3 



t6 



t8 t9 



-< 



TO-f— f 



n n 

i 

_ii ii 1 1 

I I I 

t8 t9 tlO 



n n 
ii ii 

j i 1 1_ _ 

I I 

til tl2 




tsl ts2 



ts6 ts7 



38- 



ILJL_L_L_JLJLJLJ1 



KTs-H 



Jfh2b 
1rh2a 

jmlb— »| 



jlm3a 



H — H 



fn4b 
im4a 



Hjn5a 



(|n7b 
lfn7a 

fai6jb H 
ymda- 



H — H 



++ 



tl t2 t3 t4 t5 t6 t7 t8 t9 tlO til tl2 
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